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3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Average grain size is the polish object for semi-conductor polish to which it is 
characterized by said binder containing a binder with the functional group which catches a metal 
ion, including the fine particles said whose abrasive material particle is 40-1000nm in Mohs 
hardness 6-7 in the polish object which comes to prepare the polish layer which consists of 
abrasive material impalpable powder and a binder on a flexible base material 60% or more. 
[Claim 2] The polish object according to claim 1 with which said abrasive material is 
characterized by the thing of a silica, a zirconia, titanium oxide, cerium oxide, red ocher, and the 
garnets included for a kind at least. 

[Claim 3] The polish object according to claim 2 by which it is being [ center line average surface 
roughness Ra of said polish layer front face / 1-5000nm ] characterized. 
[Claim 4] The polish object according to claim 2 with which the amount of metal ion 
contamination from the polish object when grinding a metal is characterized by Na, K, and Cr 
being 1 50 or less ppb. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] . 

[Field of the Invention] This invention relates to the polish object for semi-conductor polish 

which comes to prepare the polish layer which comes to distribute an abrasive material to a 

binder on a flexible base material, and is formed by a semi-conductor metal especially aluminum, 

silicon, copper, photoresist material, etc. 

[0002] 

[Description of the Prior Art] Conventionally, although polish of a semi-conductor is ground 
using the polish slurry of a scouring pad and abrasive material content, in order to grind many 
dissimilar materials, in the yield etc., sufficient result is not necessarily obtained. That is, in what 
uses a polish slurry, there are many abrasive materials which do not contribute to polish, polish 
effectiveness is low, and the increase in efficiency is demanded. 

[0003] Moreover, in what is depended only on the hard abrasive material to which the Mohs 
hardness currently used with the polish object for the conventional magnetic-head polish etc. 
exceeds 7, since glass is used for the semi-conductor silicon wafer as the ground body, even if it 
adjusts the particle diameter, a blemish occurs in a polished surface and it cannot perform good 
polish. 

[0004] Moreover, the technique of the polish object which prevents that originate in the 
hardness difference and a level difference arises in a polished surface as an object for surface 
polish of the optical connecter ferrule which consisted of materials for which the degrees of 
hardness which consist of glass and a ceramic differ is indicated by JP.9-248771A The silica 
particle whose mean particle diameter is 5-30mmicro as an abrasive material is used for this 
polish object, and it is made for center line average surface roughness Ra of a polish layer front 
face to be set to 0.005-0.2 micrometers. 

[0005] On the other hand, by what is shown in JP.1 -264776 A that to which Mohs hardness 
carried out mixed use of the 2nd 8.5 or more abrasive materials with the 1 st abrasive material of 
5-7, and Mohs hardness set the mean particle diameter to 0.07-0.40 micrometers as the 
abrasive material is indicated as the magnetic head or a polish object for hard disk polish. 
[0006] 

[Problem(s) to be Solved by the Invention] A deer is carried out and it is difficult with above 
optical connecter ferrules or polish objects for magnetic-head polish to grind the dissimilar- 
material front face of a semi-conductor flat and smooth, without producing a level difference. 
[0007] That is, many dissimilar materials, such as aluminum, silicon, photoresist resin, a tungsten, 
copper, and gold, are contained, and in order to produce a multilayer substrate, it is necessary to 
grind these to homogeneity and to acquire a smooth side to a semi-conductor substrate. 
[0008] Then, this invention uses as an offer plug the polish object which enabled it to grind the 
semi-conductor substrate front face which is made in view of the point describing above, 
improves the polish property in polish objects which come to prepare the polish layer which 
consists of abrasive material impalpable powder and a binder on a flexible base material, such as 
a polish tape and a polish sheet, and consists of many dissimilar materials uniformly and flat and 
smooth. 
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[0009] 

[Means for Solving the Problem] The polish object of this invention which solved the above- 
mentioned technical problem comes to prepare the polish layer which consists of abrasive 
material impalpable powder and a binder on a flexible base material, and said abrasive material 
particle is characterized by average grain size containing the binder in which said binder has the 
functional group which catches a metal ion, including the fine particles which are 40-1000nm 60% 
or more with Mohs hardness 6-7. 

[0010] In addition, the thing of a silica (Mohs hardness 7), a zirconia (Mohs hardness 7), titanium 
oxide (Mohs hardness 6-7), cerium oxide (Mohs hardness 7), red ocher (Mohs hardness 6), and 
the garnets (Mohs hardness 7) which contains a kind at least is suitable for said abrasive 
material impalpable powder. Moreover, it is desirable to set center line average surface 
roughness Ra of said polish layer front face to 1-5000nm. 

[001 1] It is desirable that the amount of metal ion contamination from the polish object when 
grinding a metal prepares on the other hand so that Na, K, and Cr may be set to 150 or less ppb. 

[0012] In addition, as a functional group which catches the metal ion in said binder, an acid 

functional group or a functional group with a chelate effect is suitable. 

[0013] 

[Effect of the Invention] According to above this inventions, the abrasive material particle in a 
polish layer can consider as the small super-Taira glide plane of a level difference from which 
center line average surface roughness Ra after grinding the semi-conductor substrate front face 
which consists of many dissimilar materials by including the fine particles whose average grain 
size is 40-1000nm 60% or more is set to 5nm or less with Mohs hardness 6-7. 
[0014] In that case, the degree of hardness resembles a semi-conductor by the abrasive 
material of the silica of Mohs hardness 6-7, a zirconia, titanium oxide, cerium oxide, red ocher, 
and a garnet which contains a kind at least being included 60% or more, and polish control can be 
easily performed by moderate polish time amount. 

[0015] If center line average surface roughness Ra of the front face of a polish layer is especially 
set to 1-5000nm, the further super-Taira glide plane of the ground body will be obtained. 
[0016] Moreover, the amount of metal ion contamination from the polish object when grinding a 
metal by holding or reducing the impurity ion of a polish object in control or a polish layer is 1 50 
or less ppb by Na, K, and Cr by including the binder which has the functional group which 
catches a metal ion in the binder of a polish layer. It can prevent that the ion poured into a 
semi-conductor decreases the life of a carrier electron by this. 

[0017] Compared with what uses a polish slurry, efficient polish with the high yield can be 
performed because it is furthermore polish of the ground body with a polish object. 
[0018] 

[Embodiment of the Invention] Below the gestalt of operation of the polish object of this 
invention is shown, and this invention is further explained to it at a detail. 

[0019] On the flexible base material according [ the polish object of this invention ] to polyester 
film etc., it comes to prepare the polish layer to which the silica of Mohs hardness 6-7, a 
zirconia, titanium oxide, cerium oxide, red ocher, and an average grain size of a garnet according 
to a kind at least distributed the abrasive material which contains the abrasive material which is 
40-1000nm 60% or more to the binder, and the above-mentioned binder contains a binder with 
the functional group which catches a metal ion. Moreover, center line average surface roughness 
Ra of said polish layer front face is 1-5000nm. 

[0020] On the other hand, it prepares so that Na, K, and Cr may be set to 1 50 or less ppb, and 
as a functional group which catches the metal ion in said binder, the amount of metal ion 
contamination from the polish object when grinding a metal is an acid functional group or a 
functional group with a chelate effect, and uses as a binder the compound which has these 
functional groups. 

[0021] Moreover, it carries out, where one side that there is little polish object or ground body is 
rotated in polish of the ground body (semi-conductor substrate), and rotational speed is ten or 
more rpm, and the feed rates of a polish object are 10 mm/min. It carries out above. It also has 
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the effectiveness that migration of this polish object removes polish or **. 
[0022] The abrasive material impalpable powder used in the polish layer of this invention 
contains the abrasive material whose average grain size 60% or more of a fine-particles total 
amount is Mohs hardness 6-7, and is 40-1 OOOnm. as the abrasive material of this Mohs hardness 
6-7 — the inside of a silica (Mohs hardness 7), a zirconia (Mohs hardness 7), titanium oxide 
(Mohs hardness 6-7), cerium oxide (Mohs hardness 7), red ocher (Mohs hardness 6), and a 
garnet (Mohs hardness 7) — at least — a kind — it is . 

[0023] Fine particles other than the above blended with a polish layer (abrasive material) are the 
ingredients which generally have scouring or the Takuma operation, they are alpha-alumina, 
gamma-alumina, alpha, gamma-alumina, a melting alumina, silicon carbide, chrome oxide, 
corundum, a man made diamond, a diamond, alpha-ferrous oxide, silicon nitride, boron nitride, 
carbonization molybdenum, boron carbide, tungsten carbide, a titanium carbide, etc., and a with a 
Mohs hardness of seven or more ingredient can mainly use them in the combination to four sorts 
of in one. As for these abrasive materials, the thing of the magnitude whose average grain 
size is 40-1 OOOnm is used. In the case of a polish layer, these abrasive materials are used in the 
range of a binder 10 - the 1000 weight sections to the abrasive material 100 weight section. 
[0024] As an example of an abrasive material, AKP1, AKP15, AKP20, AKP30, AKP50, AKP80, 
Hit50, Hit100, etc. by Sumitomo Chemical Co., Ltd. are mentioned. These are indicated by JP,52- 
28642,B, JP,49-39402,B, JP,63-98828,A, a U.S. Pat. No. 3687725 number, a U.S. Pat. No. 
3007807 number, a U.S. Pat. No. 3041 196 number, a U.S. Pat. No. 3293066 number, a U.S. Pat. 
No. 3630910 number, a U.S. Pat. No. 3833412 number, a U.S. Pat. No. 4117190 number, British 
JP,1145349,B, West German JP,853211,B, etc. 

[0025] As a binder used for the polish layer of this invention, well-known thermoplastics, 
thermosetting resin, reaction type resin, electron ray hardening mold resin, ultraviolet curing 
mold resin, visible-ray hardening mold resin, and such mixture are used conventionally. 
[0026] As thermoplastics, 200 degrees C or less and average molecular weight are [ 10000- 
300000 and polymerization degree ] about 50 to about 2000, and softening temperature is 200 to 
about 800 more preferably. For example, a vinyl chloride vinyl acetate copolymer, a vinyl chloride 
copolymer, a vinyl chloride vinyl acetate vinyl alcohol copolymer, A vinyl chloride vinyl alcohol 
copolymer, a vinyl chloride vinylidene chloride copolymer, A vinyl chloride acrylonitrile copolymer, 
an acrylic ester acrylonitrile copolymer, An acrylic ester vinylidene-chloride copolymer, an 
acrylic ester styrene copolymer, A methacrylic ester acrylonitrile copolymer, a methacrylic ester 
vinylidene-chloride copolymer, A methacrylic ester styrene copolymer, urethane elastomer, 
nylon-silicon system resin, Nitrocellulose-polyamide resin, poly hooker vinyl, a vinylidene- 
chloride acrylonitrile copolymer, Butadiene Acrylonitrile, polyamide resin, a polyvinyl butyral, a 
cellulosic (cellulose acetate butylate and cellulose die acetate — ) Cellulose triacetate, cellulose 
propionate, a nitrocellulose, Ethyl cellulose, methyl cellulose, a propyl cellulose, 
methylethylcellulose, A styrene butadiene copolymer, such as a carboxymethyl cellulose and an 
acetyl cellulose, Various kinds of thermoplastics of a synthetic-rubber system, such mixture, 
etc., such as polyester resin, polycarbonate resin, a chloro vinyl ether acrylic ester copolymer, 
amino resin, and polyamide resin, are used. 

[0027] Instantiation of these resin JP,37-6877,B, JP,39-12528,B, JP,39-19282,B, JP.40-5349.B, 
JP,40-20907,B, JP,41-9463,B, JP,41-14059,B, JP,41-16985,B, JP,42-6428,B, JP,42-1 1621.B, 
JP]43-4623,B, JP.43-15206.B, JP,44-2889,B, JP,44-17947,B, JP,44-18232,B, JP,45-14020,B. 
JP,45-14500,B. JP,47-18573,B, JP,47-22063,B, JP,47-22064,B, JP,47-22068,B, JP,47-22069,B. 
JP,47-22070,B, JP,47-27886,B, JP,57-133521,A, JP.58-137133A JP,58-166533,A, JP.58- 
222433A JP.59-58642.A, etc. are indicated by the official report of a U.S. Pat. No. 4571364 
number and a U.S. Pat. No. 4752530 number etc. 

[0028] As thermosetting resin or reaction type resin, in the state of coating liquid, it is 200000 or 
less molecular weight, and that from which molecular weight becomes infinite by reactions, such 
as condensation and addition, is suitable by carrying out heating humidification after spreading 
and desiccation. Moreover, what will not be softened or fused in these resin by the time resin 
pyrolyzes is desirable. Specifically For example, phenol resin, phenoxy resin, an epoxy resin, 
Polyurethane resin, polyester resin, polyurethane polycarbonate resin, A urea-resin, melamine 
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resin, an alkyd resin, silicon resin, acrylic reaction resin (electron ray hardening resin), The 
mixture of epoxy-polyamide resin, nitrocellulose melamine resin, the amount polyester resin of 
macromolecules, and an isocyanate prepolymer, A methacrylate copolymer and the mixture of a 
diisocyanate prepolymer, They are the mixture of the mixture of polyester polyol and the poly 
isocyanate, formaldehyde resin, and a low-molecular-weight glycol / amount diol of giant 
molecules / triphenylmethane triisocyanate, polyamine resin, poly imine resin, such mixture, etc. 
[0029] Instantiation of these resin JP,39-8103,B, JP,40-9779,B, JP,41-7192,B, JP,41-8016,B, 
JP,41-14275,B, JP,42-18179,B, JP,43-12081,B, JP,44-28023,B, JP,45-14501,B, JP,45-24902,B, 
JP 46-13103,B, It is indicated by official reports, such as JP,47-22065,B, JP,47-22066,B, JP.47- 
22067,B, JP,47-22072,B, JP,47-22073,B, JP,47-28045,B, JP,47-28048,B, and JP,47-28922,B. 
[0030] These thermoplastics, thermosetting resin, and reaction type resin In addition to a main 
functional group, as a functional group A carboxylic acid (COOM), a sulfinic acid, A sulfenic acid, 
a sulfonic acid (S03M), phosphoric acid (PO (OM), (OM)), acidic groups (M — H — ), such as 
phosphonic acid, sulfuric acids (OS03M), and these ester groups Alkali metal, alkaline earth 
metal, a hydrocarbon group, and amino acid; Aminosulfonic acid Both-sexes radicals, such as a 
sulfuric acid of amino alcohol or phosphoric ester, and an alkyl betaine mold, Hydroxyl groups, 
such as an amino group, an imino group, an imide radical, and an amide group, and an alkoxyl 
group, A thiol group, an alkylthio group, a halogen radical (F, CI, Br, I), It is desirable that one or 
more sorts of less than six-sort implications and each functional group usually contain a silyl 
radical, a siloxane radical, an epoxy group, an isocyanato group, a cyano group, a nitrile group, an 
oxo-radical, an acrylic radical, and a phosphoretted hydrogen radical 1x10-6eq-1x10-2eq per 1g 
of resin. 

[0031] And although the above-mentioned binder can be used for the binder of the polish layer 
of this invention, the binder which has further the functional group which catches a metal ion is 
included. As a functional group which catches this metal ion, they are an acid functional group or 
a functional group with a chelate effect, for example. By this functional group, the amount of 
functional groups which catches the above-mentioned metal ion so that the amount of metal ion 
contamination from the polish object when grinding a metal may be set to 150 or less ppb by Na, 
K, and Cr is set up by holding or reducing the impurity ion of a polish object in control or a polish 
layer. The vinyl chloride / vinyl acetate / 2-acrylamido-2-methyl propane sulfonic acid indicated 
by JP,5-9843,B as an example of a binder with the functional group which catches this metal ion; 
the copolymerization ratio 90.0:7.5:2.5, an SO3H100 % of the weight thing, etc. are mentioned. 
[0032] In addition, although the free polar group (for example, -S03H) of the binder with the 
functional group which catches the above-mentioned metal ion which is not a salt is desirable, it 
can be used, if there is capacity which catches a meital ion even if it has partially the polar group 
(for example, -S03Na) which is a salt. As for a free polar group, it is desirable that the all pole 
nature machine is contained 10% of the weight or more, and, specifically, it is still more desirable 
to be contained 30% of the weight or more. 

[0033] As poly isocyanate used for the polish layer of this invention Tolylene diisocyanate, 4 and 
4-diphenylmethane diisocyanate, Hexamethylene di-isocyanate, xylylene diisocyanate, 
naphthylene-1 and 5-diisocyanate, Ortho toluidine diisocyanate, isophorone diisocyanate, 
triphenylmethane triisocyanate, Isocyanates, such as isophorone diisocyanate, a product with the 
isocyanates concerned and polyalcohol, An end functional group can use what is isocyanate by 
the product of the poly isocyanate of 2 - 10 the poly isocyanate, and polyurethane which 

were generated by the condensation of isocyanates. The thing of 100-20000 is suitable for the 
average molecular weight of these poly isocyanates. 

[0034] As a trade name by which these poly isocyanate is marketed Coronate L, Coronate HL, 
coronate 2030, coronate 2031, milli ONETO MR, Milli ONETO MTL (above Japanese polyurethane 
company make), bamboo NETO D-102, D-110 N bamboo NETO, Bamboo NETO D-200, bamboo 
NETO D-202, bamboo NETO 300S, Bamboo NETO 500 (above Takeda Chemical, Ltd. make), 
Sumi Joule T-80, Sumi Joule 44S, SUMIJURU PF, Sumi Joule L, Sumi Joule N, Desmodur L 
Desmodur IL, Desmodur N, Desmodur HL, Desmodur T65, Desmodur 15, Desmodur R There are 
Desmodur RF, Desmodur SL, Desmodur Z4273 (above the Sumitomo Bayer make), etc., and 
these can be used with two or the combination beyond it using an independent or hardening 
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reactant difference. 

[0035] Moreover, catalysts, such as a catalyst of compound metallurgy group oxide, iron 
acetylacetonate, etc. which have a hydroxyl group (butanediol, hexandiol, and molecular weight 
are the polyurethane of 1000-10000, water, etc.) and amino groups (monomethylamine, 
dimethylamine, trimethylamine, etc.), can also be used together in order to promote a hardening 
reaction. As for the compound which has these hydroxyl groups and amino groups, it is desirable 
that they are many organic functions. As for these poly isocyanate, it is desirable to use a polish 
layer and a back layer per [ 2 ] total amount 100 weight section of binder resin and the poly 
isocyanate - in 70 weight sections, and it is 5 - 50 weight section more preferably. These 
instantiation is shown in official reports, such as JP,60-131622,A and JP,61-74138,A. 
[0036] In addition, the compound which had various kinds of functions in the polish layer is added 
as an additive. For example, a dispersant, lubricant, an antistatic agent, an antioxidant, an 
antifungal agent, a coloring agent, a solvent, etc. are added. 

[0037] As powdered lubricant used for the polish layer of this invention, there is resin impalpable 
powder, such as non-subtlety powder, such as graphite, molybdenum disulfide, boron nitride, 
graphite fluoride, a calcium carbonate, a barium sulfate, oxidization silicon, titanium oxide, a zinc 
oxide, tin oxide, and a tungsten disulfide, acrylic styrene resin impalpable powder, 
benzoguanamine system resin impalpable powder, melamine system resin impalpable powder, 
polyolefine system resin impalpable powder, polyester system resin impalpable powder, polyamide 
system resin impalpable powder, polyimide system resin impalpable powder, and the poly hooker 
ethylene system resin impalpable powder, etc. 

[0038] moreover — as organic compound system lubricant — a silicone oil (a dialkyl polysiloxane 
— ) A dialkoxy polysiloxane, a phenyl polysiloxane, a fluoro alkyl polysiloxane (KF96 by the Shin- 
etsu chemistry company, KF69 grade), a fatty-acid denaturation silicone oil, fluorine alcohol, and 
polyolefine (polyethylene wax — ) Polyglycols, such as polypropylene (ethylene glycol, 
polyethylene oxide wax, etc.), A tetrafluoroethylene oxide wax, a poly tetrafluoro glycol, Perfluoro 
alkyl ether, a perfluoro fatty acid, perfluoro fatty acid ester, A perfluoroalkyl sulfate, a 
perfluoroalkyl sulfonate, The compound which introduced fluorine and silicon, such as 
perfluoroalkyl benzenesulfonic acid ester and perfluoroalkyl phosphoric ester, Alkyl-sulfuric-acid 
ester, an alkyl sulfonate, alkyl phosphonic acid triester, Alkyl phosphonic acid monoester, alkyl 
phosphonic acid diester, An organic acid and organic-acid ester compounds, such as alkyl 
phosphoric ester and succinate, TORIAZA indolizine, a tetraaza indene, benzotriazol, The 
complex (hetero) ring compound containing nitrogen and sulfur, such as benzotriazine, 
benzodiazole, and EDTA, The a little salt machine nature fatty acid of carbon numbers 10-40, 
the alcohol of the monovalence of 2-40 carbon numbers, or the alcohol of bivalence, The fatty 
acid ester it is incomparable from any one of trivalent alcohol, tetravalent alcohol, and the 
alcohol of 6 ##, or two or more The fatty acid of the fatty acid ester and the carbon numbers 8- 
40 which consist of alcohol of monovalence - 6 with which it totals with the carbon number 
of the a little salt machine nature fatty acid of ten or more carbon numbers and this fatty acid, 
and a carbon number becomes 11-70 pieces or fatty-acid amides, fatty-acid alkylamide, and 
fatty alcohol can be used. 

[0039] As a concrete example of these compounds, caprylic-acid butyl, caprylic-acid octyl, 
Lauric-acid ethyl, lauric-acid butyl, lauric-acid octyl, myristic-acid ethyl, Myristic-acid butyl, 
myristic-acid octyl, myristic-acid 2 ethylhexyl, Palmitic-acid ethyl, palmitic-acid butyl, palmitic- 
acid octyl, Palmitic-acid 2 ethylhexyl, stearin acid ethyl, butyl stearate, Stearin acid isobutyl, 
stearin acid octyl, stearin acid 2 ethylhexyl, Stearin acid amyl, stearin acid isoamyl, stearin acid 2 
ethyl pentyl, Stearin acid 2 hexyl DESHIRU, stearin acid iso tridecyl, octadecanamide, Stearin 
acid alkylamide, stearin acid butoxy ethyl, anhydro sorbitan monostearate, Anhydro sorbitan 
distearate, anhydro sorbitan tristearate, independent [ be / anhydro sorbitan tetra-stearate, 
oleyl olate, oleyl alcohol, lauryl alcohol, a montan wax, carnauba wax, etc. / and ] — or it can be 
combined and used. 

[0040] Moreover, as lubricant used for this invention, it can be used in that lubricating oil 
additive is also independent or combination, the anti-oxidant (alkylphenol and benzotriazine — ) 
known as a rusr-proofer A tetraaza indene, sulfamide, guanidine, a nucleic acid, a pyridine, metal 
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chelating agents, such as an amine, a hydroquinone, and EDTA, and a agent (a naphthenic 
acid — ) oily agents (rapeseed oil — ), such as an alkenyl succinic acid, phosphoric acid, and 
dilauryl phosphate Lauryl alcohol etc. has an extreme pressure agent, detergent dispersants (a 
dibenzyl sulfide, tricresyl phosphate, tributyl phosphite, etc.), a viscosity index improver, a pour 
point depressant, a agent, etc. These lubricant is added in the range of 0.01 - 30 weight 
section to the binder 100 weight section. About these, JP,43-23889,B, JP,48-24041,B, JP,48- 
18482,B, JP,44-18221,B. JP,47-28043,B, JP,57-56132,B, JP,59-8136,A, JP,59-8139,A, JP.61- 
85621, A, a U.S. Pat. No. 3423233 number, a U.S. Pat. No. 3470021 number, A U.S. Pat. No. 
3492235 number, a U.S. Pat. No. 349741 1 number, a U.S. Pat. No. 3523086 number, A U.S. Pat. 
No. 3625760 number, a U.S. Pat. No. 3630772 number, a U.S. Pat. No. 3634253 number, A U.S. 
Pat. No. 3642539 number, a U.S. Pat. No. 3687725 number, a U.S. Pat. No. 4135031 number, a 
U.S. Pat. No. 4497864 number, a U.S. Pat. No. 4552794 number, and IBM — technical disk Roger 
Britten (IBM Technical Disclosure Bulletin) Vol.9, and No7 and p779 (December, 1966) — It is 
indicated by Maruzen stock issue etc. in -967 or erection RONIKU (ELEKTRONIK) 1961 year 
No12, p380, chemistry handbook, application section, and p954 1980. 

[0041] As the dispersant used for this invention, and a distributed assistant A caprylic acid, a 
capric acid, a lauric acid, a myristic acid, a palmitic acid, Stearin acid, oleic acid, an elaidic acid, 
linolic acid, a linolenic acid, the fatty acid (R — 1 COOH) of 2-40 carbon numbers, such as a 
steer roll acid, behenic acid, a maleic acid, and a phthalic acid R1 The alkyl group of 1-39 carbon 
numbers, a phenyl group, an aralkyl radical, The metallic soap (copper oleate), the fatty-acid 
amide which consist of the alkali metal (Li, Na, K, NH4+, etc.) of the aforementioned fatty acid or 
alkaline earth metal (Mg, calcium, Ba, etc.), Cu, Pb, etc.; lecithin (soybean-oil lecithin) etc. is 
used. In addition, the higher alcohol (a butanol, octyl alcohol, myristyl alcohol, stearyl alcohol) of 
carbon numbers 4-40 and these sulfates, a sulfonic acid, a phenyl sulfonic acid, an alkyl sulfonic 
acid, a sulfonate, phosphoric acid monoester, a phosphodiester, phosphoric acid triester, alkyl 
phosphonic acid, phenylphosphonic acid, an amine compound, etc. are usable. Moreover, a 
polyethylene glycol, polyethylene oxide, sulfo succinic acid, a sulfo succinic acid metal salt, sulfo 
succinate, etc. are usable. These dispersants are usually used by one or more kinds, and one 
kind of dispersant is added in the range of 0.005 - 20 weight section to the binder 100 weight 
section. The operation of these dispersants may be made to put on the front face of an abrasive 
material or non-grinding impalpable powder beforehand, and is in the middle of distributed, and 
may be added. Such a thing is shown in JP,39-28369,B, JP,44-17945,B, JP,44-18221,B, JP,48- 
7441, B, JP,48-15001,B, JP,48-15002,B, JP.48-16363.B, JP.49-39402.B, a U.S. Pat. No. 3387993 
number, said 3470021 numbers, etc. 

[0042] as the antifungal agent used for this invention — a 2-(4-thiazolyl)-benzimidazole N- 
(fluoro dichloro methylthio)-phthalimide, 10 and the 1 0'-oxy-screw FENOKI sarcine, 2, 4, 5 and 6 
tetra-chloro isophthalonitrile, P-tolyl diiodomethyl sulfone, triiodo allyl alcohol, a dihydroaceto 
acid, phenyl oleic acid mercury, an oxidization screw (tributyl tin), and a SARUCHIRUA scallion - 

- there is id etc. Such a thing is shown in for example, Kougaskutosho, "chemistry and 
industrial" 32,904 (1979), etc. in "microorganism disaster and prevention technical" 1972. 
[0043] As an antistatic agent used for this invention, carbon black can be used, for example, the 
flirnace for rubber, the black for thermal colors for rubber, acetylene black, etc. can be used, 
the specific surface area — 5-500m2 / g, and DBP oil absorption — 10-400ml / 100g, and pH - 

- 2-10, and water content — 0.1 - 10%, and tap density — 0.1-1 g/cm2 it is — a thing is 
desirable, as the concrete example of this carbon black — the Cabot Corp. make — 
:BLACKPEARLS 2000, 1300, 1000, 900, 800, 700, and :by Mitsubishi Kasei industrial company 
650B, 950B, 3250B, 850, 900, 960, 980, 1000, 2300 and 2400, and 2600 grades are raised. 
Moreover, surface treatment of the carbon black can be carried out with a dispersant etc., or 
what was graphite-ized by resin can also be used. 

[0044] As antistatic agents other than the carbon black used for this invention Graphite, 
denaturation graphite, a carbon black graft polymer, Natural surfactants [, such as a conductive 
powder; saponin ], such as tin oxide-antimony oxide, tin oxide, and titanium oxide-tin oxide- 
antimony oxide; An alkylene oxide system, A glycerol system, a glycidol system, polyhydric 
alcohol, polyhydric-alcohol ester, Nonionic surface active agents, such as an alkylphenol EO 
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adduct; High-class alkylamines An annular amine, a hydantoin derivative, an amide amine, an 
ester amide, Cationic surface active agents, such as quarternary ammonium salt, heterocycles of 
a pyridine and others, phosphonium, or sulfonium; A carboxylic acid, A sulfonic acid, phosphonic 
acid, phosphoric acid, a sulfate radical, phosphonate, The anionic surface active agent; amino 
acid containing acidic groups, such as a phosphoric ester radical; amphoteric surface active 
agents, such as a sulfuric acid of aminosulfonic acid and amino alcohol or phosphoric ester, and 
an alkyl betaine mold, etc. are used. 

[0045] A part of example of a surfactant compound which can be used as these antistatic agents 
JP 60-28025A a U.S. Pat. No. 2271623 number, said 2240472 numbers, said — No. 2288226 — 
said — No. 2676122 — said — No. 2676924 — said — No. 2676975 said — No. 2691566 — said 
— No 2727860 — said — No. 2730498 — said — No. 2742379 said — No. 2739891 — said — 
No. 3068101 — said — No. 3158484 — said — No. 3201253 said — No. 3210191 — said — No. 
3294540 — said — No. 3415649 — said — No. 3441413 Said 3442654 numbers, said 3475174 
numbers, said 3545974 numbers, the West German patent public presentation No. 1942665 
(OLS), British JP f 1077317,B, said 1198450 numbers, etc. are begun. Work besides Ryohei Oda 
"composition and application of a surfactant" ; "surface written by A.W. Bailey (Maki Shoten 
Publishing 1972 edition) active age ENTSU" 0 [ Interscience ] publication Condominium lei 
TEDDO 1985 edition; T. "encyclopedia written by P. SHISURI OBU surface — active It is 
indicated by Saiwai Shobo (1968) written by [ EJIENTSU and sixth ** / of 2nd volume"(chemical 
pub RISHU company 1964 edition); a "surfactant handbook" / (Sangyo Tosho Publishing Co., 
Ltd., December 20, Showa 41); ] Hideo Marumo "an antistatic agent" etc. 
[0046] these surfactants are independent — or you may mix and add. The amount of these 
surfactants used in a polish object is per [ 0.01 ] abrasive material 100 weight section - 10 
weight sections. Moreover, the amount of the back layer used is per [ 0.01 ] binder 100 weight 
section - 30 weight sections. Although these are used as an antistatic agent, it may sometimes 
be applied as the other purposes, for example, amelioration of distribution, lubricative 
amelioration, a spreading assistant, a wetting agent, a hardening accelerator, and a distributed 
accelerator. 

[0047] As an organic solvent used in the case of distribution of this invention, kneading, and 
spreading By the ratio of arbitration, an acetone, a methyl ethyl ketone, methyl isobutyl ketone, 
Ketone systems, such as a cyclohexanone, an isophorone, and a tetrahydrofuran; A methanol, 
Ethanol, propanol, a butanol, isobutyl alcohol, isopropyl alcohol, Alcoholic systems, such as 
methyl cyclohexanol; Methyl acetate, ethyl acetate, Ester systems, such as butyl acetate, 
isobutyl acetate, isopropyl acetate, ethyl lactate, and the acetic-acid glycol monoethyl ether; 
Diethylether, A tetrahydrofuran, glycol wood ether, the glycol monoethyl ether, Ether systems, 
such as dioxane; Benzene, toluene, a xylene, cresol, Tar systems, such as chlorobenzene and 
styrene (aromatic hydrocarbon); A methylene chloride, Chlorinated hydrocarbons, such as 
ethylene chloride, a carbon tetrachloride, chloroform, ethylene chlorohydrine. and 
dichlorobenzene, N and N-dimethyl formaldehyde, a hexane, etc. can be used. Moreover, these 
solvents are usually used by the ratio of arbitration at two or more sorts. Moreover, the 
impurities (the polymerization object of a solvent own [ the ], moisture, raw material component, 
etc.) of a minute amount may also be included in 1 or less % of the weight of an amount. 
Drainage system solvents (water, alcohol, acetone, etc.) can also be used instead of an organic 
solvent. 

[0048] It dissolves in an organic solvent at arbitration combining the above-mentioned 
presentation etc., and formation of a polish layer is applied and dried on a base material as a 
spreading solution. This base material has flexibility and thickness is about (when it has the 
shape of a disk or a card, thickness is about 0.03-1 0mm) 50-300 micrometers. As a material, 
ceramics, such as metals, such as aluminum and copper, and glass, paper, etc. can be used other 
than plastics, such as vinyl system resin, such as cellulosics, such as polyolefines, such as 
polyester, such as polyethylene terephthalate and polyethylenenaphthalate, and polypropylene, 
cellulose triacetate, and cellulose die acetate, and a polyvinyl chloride, a polycarbonate, 
polyimide, a polyamide. and polysulfone. These base materials may perform corona discharge 
treatment, plasma treatment, undercoat processing, heat treatment, dust-removing dust 
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processing, metal vacuum evaporationo processing, and alkali treatment in advance of spreading. 
These base materials are indicated in West German JP,3338854,B A, JP,59-1 16926 A JP.61- 
129731 A and U.S. Pat. No. 4388368 number; Yukio Mitsuishi work, "fiber and industrial" 31 
volume, p50 - 1975 [ 55, ], etc., for example. Center line average surface roughness Ra of these 
base materials has desirable 0.001-5.0 micrometers. Moreover, the Young's modulus (F5 value) of 
these base materials can choose 2 [ 2-30kg / /] (2 = 9.8Pa of 1 kg/m) for the cross direction 
and a longitudinal direction mm according to the purpose. 

[0049] There is especially no limit in the approach of distribution and kneading, and the addition 
sequence of each component, the addition location under distribution / kneading (resin, fine 
particles, lubricant, solvent, etc.), distributed temperature (0-80 degrees C), etc. can be set up 
suitably. A kneading machine, for example, 2 roll mills, 3 roll mills, a ball mill, a pebble mill, a 
TRON mill, a Sand grinder, TSUEGUBARI (Szegvari) attritor, a high-speed impeller, a disperser, a 
high-speed stone mill, a high-speed impact mill, DISUPA, a kneader, a high speed mixer, a ribbon 
blender, a ko kneader, an intensive mixer, a tumbler, a blender, the De Dis parser, a homogenizer, 
a monopodium screw extruder a usual 2 shaft screw extruder, a usual ultrasonic disperser, etc. 
can be used for preparation of a polish coating. Usually, distribution and kneading are equipped 
with two or more these distributions and kneading machines, and it processes continuously. The 
detail of the technique about kneading distribution is T.C.PATTON "Paint Flow and Pigment work 
Dispersion" (paint flow and pigment dispersion) (TE . C . patton) 1 964John. Wiley & Sons issue 
(John wheelie and Suns) and Shin-ichi Tanaka work "an industrial ingredient" 25 volumes are 
indicated by the bibliography of 37 (1977) etc. and the books concerned. Since distribution and 
kneading are efficiently advanced as an auxiliary material of these distributions and kneading, the 
steel ball of the path of 10cm phi-0.05mmphi, a steel bead, a ceramic bead, a glass bead, and an 
organic polymer bead can be used with a spherical equivalent diameter. Moreover, these 
ingredients are not restricted to a globular form. Moreover, specifications, such as U.S. Pat. No. 
2581414 and 2855156, also have a publication. Kneading distribution can be performed according 
to the approach indicated by the above-mentioned books, the bibliography of the books 
concerned, etc. also in this invention, and polish layer coating liquid can be prepared. 
[0050] After performing coincidence extrusion (co-extrusion) with a base material in the state of 
heating melting, or extruding a substrate (base material) and forming membranes as an approach 
of painting the aforementioned polish layer on up to a base material, a polish layer is painted on 
the bottom. It cools and rolls round, after carrying out heating extension after carrying out the 
laminating of the polish layer on a base material as mentioned above, and carrying out orientation 
extension at 120-160 degrees C. This extension is performed independent [ in every direction ] 
and in all directions [ both ]. 

[0051] When a polish object is a polish tape, after cutting out the produced polish tape, it rolls 
round to the reel of a desired plastics metallurgy group. Just before rolling round, in the process 
before it, it is desirable varnishing and/or to clean the polish object of a polish tape and others. 
In order to control the surface roughness and the polish force of a polish object, varnishing 
specifically fails to mutilate the projection part of a polished surface with a hard ingredient like a 
sapphire cutting edge, a razor cutting edge, a superhard ingredient cutting edge, a diamond 
cutting edge, and a ceramic cutting edge, and makes it uniformly or smooth. Although eight or 
more are desirable as for the Mohs hardness of these ingredients, there is especially no limit and 
it just removes a projection. Especially the configuration of these ingredients does not need to 
be a cutting edge, and can be used also in a square shape, a round shape, and a configuration 
like a wheel (these quality of the materials may be given to the cylindrical shape-like perimeter 
to rotate). Moreover, cleaning of a polish object is performed by carrying out wiping of the polish 
body surface layer with a nonwoven fabric etc. in order to remove dirt and the excessive 
lubricant of a polish body surface. As an ingredient of such wiping, various BAIRIN by Japan 
Vilene Co., Ltd., TORESHI by Toray Industries, Inc.. EKUSENU, trade name KIMUWAIPU, the 
various Fuji Photo Film polish objects, and a nonwoven fabric can use tissue paper etc. for the 
nonwoven fabric made of nylon, the nonwoven fabric made from polyester, the nonwoven fabric 
made from rayon, the nonwoven fabric made from acrylonitrile, a mixed nonwoven fabric, etc., for 
example. These are indicated by JP,46-39309,B, JP,58-46768,B, JP,56-90429,A, JP,58-46767,B, 
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JP,63-259830,A, J P, 1-20 1824, A, etc. 

[0052] About the abrasive material used for this invention, a binder, additives (lubricant, a 
dispersant, an antistatic agent, a finishing agent, carbon black, an abrasive material, a protection- 
from-light agent, an anti-oxidant, antifungal agent, etc.), a solvent and a base material (you may 
have undercoat, a back layer, and back undercoat), or its process, the manufacture approach 
indicated by JP,56-26890,B etc. can be done in reference. 
[0053] 

[Example] Below, below the example and the example of a comparison of this invention are 
shown, and the property is evaluated. In addition, the "section" in an example shows the "weight 
section." 

[0054] The under coat was prepared on the base material by polyethylene terephthalate with a 
<examples 1-5> thickness of 125 micrometers, on it, kneading distribution was carried out, 
viscosity control of the following presentation A was carried out to homogeneity, the coating 
liquid for polish layers which mixed the curing agent was applied and dried, the polish layer was 
prepared, it started in predetermined magnitude, and the sample of a polish object was produced. 

[0055] As shown in the following table 1, an abrasive material is a silica (average grain size: 0.1 
micrometers), the amounts (Yx10 - 4Eq/(g)) of the functional group (sulfonic group) of a binder 
differ, an example 5 is titanium oxide (average grain size: 0.1 micrometers), and the abrasive 
material of a functional group is [ each examples 1-4 ] the same as that of an example 1. In 
addition, the functional group of the above-mentioned binder is a functional group (S03H) with 
the free whole quantity. 

[0056] While grinding aluminum and a silica to coincidence and measuring the level difference of 
a polished surface with the polish object of the above-mentioned example, the result of having 
ground the silicon front face and having measured the metal ion concentration on the front face 
of silicon after polish is shown in the following table 1. 

[0057] In the <examples 1-4 of comparison> table 1, the result of having performed the same 
polish test with the polish object of the examples 1-4 of a comparison is written together. It is 
the example of the binder which does not contain the functional group which catches a metal ion 
to said examples 1-4, and the examples 2 and 3 of a comparison are examples of an abrasive 
material with as high Mohs hardness as 8 or 9, the examples 4 of a comparison are 5 and an 
example of a low abrasive material, and the Mohs hardness of the binder of the examples 2-4 of 
a comparison is [ the example 1 of a comparison ] the same as that of an example 1. 
[0058] From the result of Table 1 , the level difference in coincidence polish of a dissimilar 
material can perform 3-5nm and polish it is small and smooth and good with the polish object by 
this invention examples 1-5, and the result also with the metal ion concentration good at a value 
with small 80 - 100ppb and amount of contamination on the front face of silicon after polish is 
obtained. On the other hand, in the example 1 of a comparison, by the functional group which 
catches a metal ion not being included in a binder, although a level difference is small, the 
amount of metal ion contamination on the front face of silicon serves as a big value. Moreover, in 
the examples 2 and 3 of a comparison with the high Morse altitude of an abrasive material, a 
level difference serves as a big value and the amount of metal ion contamination on the front 
face of silicon both also serves as a big value from which smooth nature is not obtained. 
Furthermore, in the example 4 of a comparison with the low Morse altitude of an abrasive 
material, although a level difference is a small value, the amount of metal ion contamination on 
the front face of silicon serves as a big value. 
[0059] 

[ — coating liquid presentation for polish layers: — A] 

An abrasive material (quality of the material: X, average grain size of 0.1 micrometers) 100 
section binder (polyester polyurethane:) [ neopentyl glycol ] A /caprolactone / phthalic acid / 
diphenylmethane Diisocyanate =3/2.1/4.7/1.0 mol, S03H 100-% of the weight content, content 
Yx10-4 eq/g The ten sections Binder (isocyanate) The two sections Dispersant (sulfo succinate) 
The 0.1 sections Diluent (methyl ethyl ketone) The 150 sections [0060] 
[Table 1] 
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[0061] A ground object is rotated by 100rpm and the polish conditions in Table 1 are a polish 
object feed rate 1 00 mm/min Carrying out, polish time amount is for 30 seconds. After a level 
difference measurement trial grinds the measuring plane of aluminum and a silica evenly first, it 
doubles this flat side horizontally, grinds it on the above-mentioned conditions to coincidence, 
and measures the polished surface level difference of the aluminum and the silica after polish. 
Moreover, measurement of metal ion concentration grinds a silicon front face for 30 seconds on 
the above-mentioned conditions, and measures the metal ion concentration on this front face of 
silicon. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 

[Field of the Invention] This invention relates to the polish object for semi-conductor polish 
which comes to prepare the polish layer which comes to distribute an abrasive material to a 
binder on a flexible base material, and is formed by a semi-conductor metal especially aluminum, 
silicon, copper, photoresist material, etc. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 

[Description of the Prior Art] Conventionally, although polish of a semi-conductor is ground 
using the polish slurry of a scouring pad and abrasive material content, in order to grind many 
dissimilar materials, in the yield etc., sufficient result is not necessarily obtained. That is, in what 
uses a polish slurry, there are many abrasive materials which do not contribute to polish, polish 
effectiveness is low, and the increase in efficiency is demanded. 

[0003] Moreover, in what is depended only on the hard abrasive material to which the Mohs 
hardness currently used with the polish object for the conventional magnetic-head polish etc. 
exceeds 7, since glass is used for the semi-conductor silicon wafer as the ground body, even if it 
adjusts the particle diameter, a blemish occurs in a polished surface and it cannot perform good 
polish. 

[0004] Moreover, the technique of the polish object which prevents that originate in the 
hardness difference and a level difference arises in a polished surface as an object for surface 
polish of the optical connecter ferrule which consisted of materials for which the degrees of 
hardness which consist of glass and a ceramic differ is indicated by JP,9-248771,A. The silica 
particle whose mean particle diameter is 5-30mmicro as an abrasive material is used for this 
polish object, and it is made for center line average surface roughness Ra of a polish layer front 
face to be set to 0.005-0.2 micrometers. 

[0005] On the other hand, by what is shown in JP,1-264776,A, that to which Mohs hardness 
carried out mixed use of the 2nd 8.5 or more abrasive materials with the 1st abrasive material of 
5-7, and Mohs hardness set the mean particle diameter to 0.07-0.40 micrometers as the 
abrasive material is indicated as the magnetic head or a polish object for hard disk polish. 
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3.1n the drawings, any words are not translated. 



EFFECT OF THE INVENTION 

[Effect of the Invention] According to above this inventions, the abrasive material particle in a 
polish layer can consider as the small super-Taira glide plane of a level difference from which 
center line average surface roughness Ra after grinding the semi-conductor substrate front face 
which consists of many dissimilar materials by including the fine particles whose average grain 
size is 40-1000nm 60% or more is set to 5nm or less with Mohs hardness 6-7. 
[0014] In that case, the degree of hardness resembles a semi-conductor by the abrasive 
material of the silica of Mohs hardness 6-7, a zirconia, titanium oxide, cerium oxide, red ocher, 
and a garnet which contains a kind at least being included 60% or more, and polish control can be 
easily performed by moderate polish time amount. 

[0015] If center line average surface roughness Ra of the front face of a polish layer is especially 
set to 1-5000nm, the further super-Taira glide plane of the ground body will be obtained. 
[0016] Moreover, the amount of metal ion contamination from the polish object when grinding a 
metal by holding or reducing the impurity ion of a polish object in control or a polish layer is 150 
or less ppb by Na, K, and Cr by including the binder which has the functional group which 
catches a metal ion in the binder of a polish layer. It can prevent that the ion poured into a 
semi-conductor decreases the life of a carrier electron by this. 

[001 7] Compared with what uses a polish slurry, efficient polish with the high yield can be 
performed because it is furthermore polish of the ground body with a polish object. 
[0018] 

[Embodiment of the Invention] Below the gestalt of operation of the polish object of this 
invention is shown, and this invention is further explained to it at a detail. 

[0019] On the flexible base material according [ the polish object of this invention ] to polyester 
film etc., it comes to prepare the polish layer to which the silica of Mohs hardness 6-7, a 
zirconia, titanium oxide, cerium oxide, red ocher, and an average grain size of a garnet according 
to a kind at least distributed the abrasive material which contains the abrasive material which is 
40-1OOOnm 60% or more to the binder, and the above-mentioned binder contains a binder with 
the functional group which catches a metal ion. Moreover, center line average surface roughness 
Ra of said polish layer front face is 1-5000nm. 

[0020] On the other hand, it prepares so that Na, K, and Cr may be set to 150 or less ppb, and 
as a functional group which catches the metal ion in said binder, the amount of metal ion 
contamination from the polish object when grinding a metal is an acid functional group or a 
functional group with a chelate effect, and uses as a binder the compound which has these 
functional groups. 

[0021] Moreover, it carries out, where one side that there is little polish object or ground body is 
rotated in polish of the ground body (semi-conductor substrate), and rotational speed is ten or 
more rpm, and the feed rates of a polish object are 10 mm/min. It carries out above. It also has 
the effectiveness that migration of this polish object removes polish or 
[0022] The abrasive material impalpable powder used in the polish layer of this invention 
contains the abrasive material whose average grain size 60% or more of a fine-particles total 
amount is Mohs hardness 6-7, and is 40-1000nm. as the abrasive material of this Mohs hardness 
6 _7 _ inside of a silica (Mohs hardness 7), a zirconia (Mohs hardness 7). titanium oxide 
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(Mohs hardness 6-7), cerium oxide (Mohs hardness 7), red ocher (Mohs hardness 6), and a 
garnet (Mohs hardness 7) — at least — a kind — it is . 

[0023] Fine particles other than the above blended with a polish layer (abrasive material) are the 
ingredients which generally have scouring or the Takuma operation, they are alpha-alumina, 
gamma-alumina, alpha, gamma-alumina, a melting alumina, silicon carbide, chrome oxide, 
corundum, a man made diamond, a diamond, alpha-ferrous oxide, silicon nitride, boron nitride, 
carbonization molybdenum, boron carbide, tungsten carbide, a titanium carbide, etc., and a with a 
Mohs hardness of seven or more ingredient can mainly use them in the combination to four sorts 
of ** in one. As for these abrasive materials, the thing of the magnitude whose average grain 
size is 40-1000nm is used. In the case of a polish layer, these abrasive materials are used in the 
range of a binder 10 - the 1000 weight sections to the abrasive material 100 weight section. 
[0024] As an example of an abrasive material, AKP1, AKP15, AKP20, AKP30, AKP50, AKP80, 
Hit50, Hit100, etc. by Sumitomo Chemical Co., Ltd. are mentioned. These are indicated by JP,52- 
28642.B, JP,49-39402,B, JP.63-98828A a U.S. Pat. No. 3687725 number, a U.S. Pat. No. 
3007807 number, a U.S. Pat. No. 3041196 number, a U.S. Pat. No. 3293066 number, a U.S. Pat. 
No. 3630910 number, a U.S. Pat. No. 3833412 number, a U.S. Pat. No. 4117190 number, British 
JP,1145349,B, West German JP,853211,B, etc. 

[0025] As a binder used for the polish layer of this invention, well-known thermoplastics, 
thermosetting resin, reaction type resin, electron ray hardening mold resin, ultraviolet curing 
mold resin, visible-ray hardening mold resin, and such mixture are used conventionally. 
[0026] As thermoplastics, 200 degrees C or less and average molecular weight are [ 10000- 
300000 and polymerization degree ] about 50 to about 2000, and softening temperature is 200 to 
about 800 more preferably. For example, a vinyl chloride vinyl acetate copolymer, a vinyl chloride 
copolymer, a vinyl chloride vinyl acetate vinyl alcohol copolymer, A vinyl chloride vinyl alcohol 
copolymer, a vinyl chloride vinylidene chloride copolymer, A vinyl chloride acrylonitrile copolymer, 
an acrylic ester acrylonitrile copolymer, An acrylic ester vinylidene-chloride copolymer, an 
acrylic ester styrene copolymer, A methacrylic ester acrylonitrile copolymer, a methacrylic ester 
vinylidene-chloride copolymer, A methacrylic ester styrene copolymer, urethane elastomer, 
nylon-silicon system resin, Nitrocellulose-polyamide resin, poly hooker vinyl, a vinylidene- 
chloride acrylonitrile copolymer, Butadiene Acrylonitrile, polyamide resin, a polyvinyl butyral, a 
cellulosic (cellulose acetate butylate and cellulose die acetate — ) Cellulose triacetate, cellulose 
propionate, a nitrocellulose, Ethyl cellulose, methyl cellulose, a propyl cellulose, 
methylethylcellulose, A styrene butadiene copolymer, such as a carboxymethyl cellulose and an 
acetyl cellulose, Various kinds of thermoplastics of a synthetic-rubber system, such mixture, 
etc., such as polyester resin, polycarbonate resin, a chloro vinyl ether acrylic ester copolymer, 
amino resin, and polyamide resin, are used. 

[0027] Instantiation of these resin JP,37-6877,B, JP.39-12528.B, JP,39-19282,B, JP,40-5349,B, 
JP 40-20907,B. JP,41-9463,B, JP,41-14059,B, JP,41-16985,B, JP,42-6428,B, JP.42-1 1621,B, 
JP 43-4623,B, JP,43-15206,B, JP,44-2889,B, JP,44-17947,B, JP,44-18232,B, JP,45-14020,B, 
JP'45-14500,B, JP,47-18573,B, JP,47-22063,B, JP,47-22064,B, JP,47-22068,B, JP.47-22069.B, 
JP!47-22070,B, JP,47-27886,B, JP,57-133521,A, JP,58-137133,A, JP,58-1 66533,A, JP.58- 
222433A JP,59-58642,A, etc. are indicated by the official report of a U.S. Pat. No. 4571364 
number and a U.S. Pat. No. 4752530 number etc. 

[0028] As thermosetting resin or reaction type resin, in the state of coating liquid, it is 200000 or 
less molecular weight, and that from which molecular weight becomes infinite by reactions, such 
as condensation and addition, is suitable by carrying out heating humidification after spreading 
and desiccation. Moreover, what will not be softened or fused in these resin by the time resin 
pyrolyzes is desirable. Specifically For example, phenol resin, phenoxy resin, an epoxy resin, 
Polyurethane resin, polyester resin, polyurethane polycarbonate resin, A urea-resin, melamine 
resin, an alkyd resin, silicon resin, acrylic reaction resin (electron ray hardening resin), The 
mixture of epoxy-polyamide resin, nitrocellulose melamine resin, the amount polyester resin of 
macromolecules, and an isocyanate prepolymer, A methacrylate copolymer and the mixture of a 
diisocyanate prepolymer. They are the mixture of the mixture of polyester polyol and the poly 
isocyanate, formaldehyde resin, and a low-molecular-weight glycol / amount diol of giant 
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molecules / triphenylmethane triisocyanate, polyamine resin, poly imine resin, such mixture, etc. 
[0029] Instantiation of these resin JP,39-8103,B, JP.40-9779.B, JP,41-7192,B, JP,41-8016,B, 
JP41-14275,B, JP,42-18179,B, JP,43-12081,B, JP,44-28023,B, JP,45-14501,B, JP,45-24902,B, 
JP 46-13103 B It is indicated by official reports, such as JP,47-22065,B, JP,47-22066.B, JP,47- 
22067,B, JP,47-22072,B, JP.47-22073,B, JP,47-28045,B, JP,47-28048,B, and JP,47-28922,B. 
[0030] These thermoplastics, thermosetting resin, and reaction type resin In addition to a main 
functional group, as a functional group A carboxylic acid (COOM), a sulfinic acid, A sulfenic acid, 
a sulfonic acid (S03M), phosphoric acid (PO (OM), (OM)), acidic groups (M — H — ), such as 
phosphonic acid, sulfuric acids (OS03M), and these ester groups Alkali metal, alkaline earth 
metal, a hydrocarbon group, and amino acid; Aminosulfonic acid Both-sexes radicals, such as a 
sulfuric acid of amino alcohol or phosphoric ester, and an alkyl betaine mold, Hydroxyl groups, 
such as an amino group, an imino group, an imide radical, and an amide group, and an alkoxyl 
group, A thiol group, an alkylthio group, a halogen radical (F, CI, Br, I), It is desirable that one or 
more sorts of less than six-sort implications and each functional group usually contain a silyl 
radical, a siloxane radical, an epoxy group, an isocyanato group, a cyano group, a nitrile group, an 
oxo-radical, an acrylic radical, and a phosphoretted hydrogen radical 1x10-6eq-1x10-2eq per 1g 
of resin. 

[0031] And although the above-mentioned binder can be used for the binder of the polish layer 
of this invention, the binder which has further the functional group which catches a metal ion is 
included. As a functional group which catches this metal ion, they are an acid functional group or 
a functional group with a chelate effect, for example. By this functional group, the amount of 
functional groups which catches the above-mentioned metal ion so that the amount of metal ion 
contamination from the polish object when grinding a metal may be set to 1 50 or less ppb by Na, 
K, and Cr is set up by holding or reducing the impurity ion of a polish object in control or a polish 
layer. The vinyl chloride / vinyl acetate / 2-acrylamido-2-methyl propane sulfonic acid indicated 
by JP,5-9843,B as an example of a binder with the functional group which catches this metal ion; 
the copolymerization ratio 90.0:7.5:2.5. an SO3H100 % of the weight thing, etc. are mentioned. 
[0032] In addition, although the free polar group (for example, -S03H) of the binder with the 
functional group which catches the above-mentioned metal ion which is not a salt is desirable, it 
can be used, if there is capacity which catches a metal ion even if it has partially the polar group 
(for example, -S03Na) which is a salt. As for a free polar group, it is desirable that the all pole 
nature machine is contained 10% of the weight or more, and, specifically, it is still more desirable 
to be contained 30% of the weight or more. 

[0033] As poly isocyanate used for the polish layer of this invention Tolylene diisocyanate, 4 and 
4 -diphenylmethane diisocyanate, Hexamethylene di-isocyanate, xylylene diisocyanate, 
naphthylene-1 and 5-diisocyanate, Ortho toluidine diisocyanate, isophorone diisocyanate, 
triphenylmethane triisocyanate, Isocyanates. such as isophorone diisocyanate, a product with the 
isocyanates concerned and polyalcohol. An end functional group can use what is isocyanate by 
the product of the poly isocyanate of 2 - 10 the poly isocyanate, and polyurethane which 

were generated by the condensation of isocyanates. The thing of 100-20000 is suitable for the 
average molecular weight of these poly isocyanates. 

[0034] As a trade name by which these poly isocyanate is marketed Coronate L, Coronate HL, 
coronate 2030, coronate 2031, milli ONETO MR, Milli ONETO MTL (above Japanese polyurethane 
company make), bamboo NETO D-102, D-110 N bamboo NETO, Bamboo NETO D-200, bamboo 
NETO D-202, bamboo NETO 300S, Bamboo NETO 500 (above Takeda Chemical, Ltd. make), 
Sumi Joule T-80, Sumi Joule 44S, SUMIJURU PF, Sumi Joule L, Sumi Joule N, Desmodur L 
Desmodur IL, Desmodur N, Desmodur HL, Desmodur T65, Desmodur 15, Desmodur R There are 
Desmodur RF, Desmodur SL, Desmodur Z4273 (above the Sumitomo Bayer make), etc., and 
these can be used with two or the combination beyond it using an independent or hardening 
reactant difference. 

[0035] Moreover, catalysts, such as a catalyst of compound metallurgy group oxide, iron 
acetylacetonate, etc. which have a hydroxyl group (butanediol, hexandiol, and molecular weight 
are the polyurethane of 1000-10000, water, etc.) and amino groups (monomethylamine, 
dimethylamine, trimethylamine. etc.), can also be used together in order to promote a hardening 
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reaction. As for the compound which has these hydroxyl groups and amino groups, it is desirable 
that they are many organic functions. As for these poly isocyanate, it is desirable to use a polish 
layer and a back layer per [ 2 ] total amount 100 weight section of binder resin and the poly 
isocyanate - in 70 weight sections, and it is 5 - 50 weight section more preferably. These 
instantiation is shown in official reports, such as JP,60-131622,A and JP,61-74138,A. 
[0036] In addition, the compound which had various kinds of functions in the polish layer is added 
as an additive. For example, a dispersant, lubricant, an antistatic agent, an antioxidant, an 
antifungal agent, a coloring agent, a solvent, etc. are added. 

[0037] As powdered lubricant used for the polish layer of this invention, there is resin impalpable 
powder, such as non-subtlety powder, such as graphite, molybdenum disulfide, boron nitride, 
graphite fluoride, a calcium carbonate, a barium sulfate, oxidization silicon, titanium oxide, a zinc 
oxide, tin oxide, and a tungsten disulfide, acrylic styrene resin impalpable powder, 
benzoguanamine system resin impalpable powder, melamine system resin impalpable powder, 
polyolefine system resin impalpable powder, polyester system resin impalpable powder, polyamide 
system resin impalpable powder, polyimide system resin impalpable powder, and the poly hooker 
ethylene system resin impalpable powder, etc. 

[0038] moreover — as organic compound system lubricant — a silicone oil (a dialkyl polysiloxane 
— ) A dialkoxy polysiloxane, a phenyl polysiloxane, a fluoro alkyl polysiloxane (KF96 by the Shin- 
etsu chemistry company, KF69 grade), a fatty-acid denaturation silicone oil, fluorine alcohol, and 
polyolefine (polyethylene wax — ) Polyglycols, such as polypropylene (ethylene glycol, 
polyethylene oxide wax, etc.), A tetrafluoroethylene oxide wax, a poly tetrafluoro glycol, Perfluoro 
alkyl ether, a perfluoro fatty acid, perfluoro fatty acid ester, A perfluoroalkyl sulfate, a 
perfluoroalkyl sulfonate, The compound which introduced fluorine and silicon, such as 
perfluoroalkyl benzenesulfonic acid ester and perfluoroalkyl phosphoric ester, Alkyl-sulfuric-acid 
ester, an alkyl sulfonate, alkyl phosphonic acid triester, Alkyl phosphonic acid monoester, alkyl 
phosphonic acid diester, An organic acid and organic-acid ester compounds, such as alkyl 
phosphoric ester and succinate, TORIAZA indolizine, a tetraaza indene, benzotriazol. The 
complex (hetero) ring compound containing nitrogen and sulfur, such as benzotriazine, 
benzodiazole, and EDTA, The a little salt machine nature fatty acid of carbon numbers 1 0-40, 
the alcohol of the monovalence of 2-40 carbon numbers, or the alcohol of bivalence, The fatty 
acid ester it is incomparable from any one of trivalent alcohol, tetravalent alcohol, and the 
alcohol of 6 #*, or two or more The fatty acid of the fatty acid ester and the carbon numbers 8- 
40 which consist of alcohol of monovalence - 6 *# with which it totals with the carbon number 
of the a little salt machine nature fatty acid of ten or more carbon numbers and this fatty acid, 
and a carbon number becomes 11-70 pieces or fatty-acid amides, fatty-acid alkylamide, and 
fatty alcohol can be used. 

[0039] As a concrete example of these compounds, caprylic-acid butyl, caprylic-acid octyl, 
Lauric-acid ethyl, lauric-acid butyl, lauric-acid octyl, myristic-acid ethyl, Myristic-acid butyl, 
myristic-acid octyl, myristic-acid 2 ethylhexyl, Palmitic-acid ethyl, palmitic-acid butyl, palmitic- 
acid octyl, Palmitic-acid 2 ethylhexyl, stearin acid ethyl, butyl stearate, Stearin acid isobutyl, 
stearin acid octyl, stearin acid 2 ethylhexyl, Stearin acid amyl, stearin acid isoamyl, stearin acid 2 
ethyl pentyl, Stearin acid 2 hexyl DESHIRU. stearin acid iso tridecyl, octadecanamide, Stearin 
acid alkylamide, stearin acid butoxy ethyl, anhydro sorbitan monostearate, Anhydro sorbitan 
distearate, anhydro sorbitan tristearate, independent [ be / anhydro sorbitan tetra-stearate, 
oleyl olate, oleyl alcohol, lauryl alcohol, a montan wax, carnauba wax, etc. / and ] — or it can be 
combined and used. 

[0040] Moreover, as lubricant used for this invention, it can be used in that lubricating oil 
additive is also independent or combination, the anti-oxidant (alkylphenol and benzotriazine — ) 
known as a rusr-proofer A tetraaza indene, sulfamide, guanidine, a nucleic acid, a pyridine, metal 
chelating agents, such as an amine, a hydroquinone, and EDTA, and a **#* agent (a naphthenic 
acid — ) oily agents (rapeseed oil — ), such as an alkenyl succinic acid, phosphoric acid, and 
dilauryl phosphate Lauryl alcohol etc. has an extreme pressure agent, detergent dispersants (a 
dibenzyl sulfide, tricresyl phosphate, tributyl phosphite, etc.), a viscosity index improver, a pour 
point depressant, a agent, etc. These lubricant is added in the range of 0.01 - 30 weight 
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section to the binder 100 weight section. About these, JP,43-23889,B, JP,48-24041,B, JP,48- 
18482.B, JP,44-18221,B. JP,47-28043,B, JP,57-56132,B, JP.59-8136A JP.59-8139A JP.61- 
85621 A a U.S. Pat. No. 3423233 number, a U.S. Pat No. 3470021 number, A U.S. Pat No. 
3492235 number, a U.S. Pat. No. 349741 1 number, a U.S. Pat. No. 3523086 number, A U.S. Pat 
No. 3625760 number, a U.S. Pat No. 3630772 number, a U.S. Pat. No. 3634253 number, A U.S. 
Pat No. 3642539 number, a U.S. Pat No. 3687725 number, a U.S. Pat. No. 4135031 number, a 
U.S. Pat No. 4497864 number, a U.S. Pat. No. 4552794 number, and IBM — technical disk Roger 
Britten (IBM Technical Disclosure Bulletin) Vol.9, and No7 and p779 (December, 1966) — It is 
indicated by Maruzen stock issue etc. in -967 or erection RONIKU (ELEKTRONIK) 1961 year 
No12, p380, chemistry handbook, application section, and p954 1980. 

[0041] As the dispersant used for this invention, and a distributed assistant A caprylic acid, a 
capric acid, a lauric acid, a myristic acid, a palmitic acid, Stearin acid, oleic acid, an elaidic acid, 
linolic acid, a linolenic acid, the fatty acid (R — 1 COOH) of 2-40 carbon numbers, such as a 
steer roll acid, behenic acid, a maleic acid, and a phthalic acid R1 The alkyl group of 1-39 carbon 
numbers, a phenyl group, an aralkyl radical, The metallic soap (copper oleate), the fatty-acid 
amide which consist of the alkali metal (Li, Na, K, NH4+, etc.) of the aforementioned fatty acid or 
alkaline earth metal (Mg, calcium, Ba, etc.), Cu, Pb, etc.; lecithin (soybean-oil lecithin) etc. is 
used. In addition, the higher alcohol (a butanol, octyl alcohol, myristyl alcohol, stearyl alcohol) of 
carbon numbers 4-40 and these sulfates, a sulfonic acid, a phenyl sulfonic acid, an alkyl sulfonic 
acid, a sulfonate, phosphoric acid monoester, a phosphodiester, phosphoric acid triester, alkyl 
phosphonic acid, phenylphosphonic acid, an amine compound, etc. are usable. Moreover, a 
polyethylene glycol, polyethylene oxide, sulfo succinic acid, a sulfo succinic acid metal salt, sulfo 
succinate, etc. are usable. These dispersants are usually used by one or more kinds, and one 
kind of dispersant is added in the range of 0.005 - 20 weight section to the binder 100 weight 
section. The operation of these dispersants may be made to put on the front face of an abrasive 
material or non-grinding impalpable powder beforehand, and is in the middle of distributed, and 
may be added. Such a thing is shown in JP,39-28369,B. JP,44-17945,B, JP,44-18221,B, JP.48- 
7441, B, JP,48-15001,B, JP,48-15002,B. JP,48-16363,B, JP,49-39402,B, a U.S. Pat No. 3387993 
number, said 3470021 numbers, etc. 

[0042] as the antifungal agent used for this invention — a 2-(4-thiazolyl)-benzimidazole N- 
(fluoro dichloro methylthio)-phthalimide, 10 and the 1 0'-oxy-screw FENOKI sarcine, 2, 4, 5 and 6 
tetra-chloro isophthalonitrile, P-tolyl diiodomethyl sulfone, triiodo allyl alcohol, a dihydroaceto 
acid, phenyl oleic acid mercury, an oxidization screw (tributyl tin), and a SARUCHIRUA scallion - 
- there is id etc. such a thing — for example 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] A deer is carried out and it is difficult with above 
optical connecter ferrules or polish objects for magnetic-head polish to grind the dissimilar- 
material front face of a semi-conductor flat and smooth, without producing a level difference. 
[0007] That is, many dissimilar materials, such as aluminum, silicon, photoresist resin, a tungsten, 
copper, and gold, are contained, and in order to produce a multilayer substrate, it is necessary to 
grind these to homogeneity and to acquire a smooth side to a semi-conductor substrate. 
[0008] Then, this invention uses as an offer plug the polish object which enabled it to grind the 
semi-conductor substrate front face which is made in view of the point describing above, 
improves the polish property in polish objects which come to prepare the polish layer which 
consists of abrasive material impalpable powder and a binder on a flexible base material, such as 
a polish tape and a polish sheet, and consists of many dissimilar materials uniformly and flat and 
smooth. 
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MEANS 

[Means for Solving the Problem] The polish object of this invention which solved the above- 
mentioned technical problem comes to prepare the polish layer which consists of abrasive 
material impalpable powder and a binder on a flexible base material, and said abrasive material 
particle is characterized by average grain size containing the binder in which said binder has the 
functional group which catches a metal ion, including the fine particles which are 40-1000nm 60% 
or more with Mohs hardness 6-7. 

[0010] In addition, the thing of a silica (Mohs hardness 7), a zirconia (Mohs hardness 7), titanium 
oxide (Mohs hardness 6-7), cerium oxide (Mohs hardness 7), red ocher (Mohs hardness 6). and 
the garnets (Mohs hardness 7) which contains a kind at least is suitable for said abrasive 
material impalpable powder. Moreover, it is desirable to set center line average surface 
roughness Ra of said polish layer front face to 1-5000nm. 

[0011] It is desirable that the amount of metal ion contamination from the polish object when 
grinding a metal prepares on the other hand so that Na, K, and Cr may be set to 1 50 or less ppb. 

[0012] In addition, as a functional group which catches the metal ion in said binder, an acid 
functional group or a functional group with a chelate effect is suitable. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.#### shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 

[Example] Below, below the example and the example of a comparison of this invention are 
shown, and the property is evaluated. In addition, the "section" in an example shows the "weight 
section." 

[0054] The under coat was prepared on the base material by polyethylene terephthalate with a 
<examples 1-5> thickness of 125 micrometers, on it, kneading distribution was carried out, 
viscosity control of the following presentation A was carried out to homogeneity, the coating 
liquid for polish layers which mixed the curing agent was applied and dried, the polish layer was 
prepared, it started in predetermined magnitude, and the sample of a polish object was produced. 

[0055] As shown in the following table 1, an abrasive material is a silica (average grain size: 0.1 
micrometers), the amounts (Yx10 - 4Eq/(g)) of the functional group (sulfonic group) of a binder 
differ, an example 5 is titanium oxide (average grain size: 0.1 micrometers), and the abrasive 
material of a functional group is [ each examples 1-4 ] the same as that of an example 1. In 
addition, the functional group of the above-mentioned binder is a functional group (S03H) with 
the free whole quantity. 

[0056] While grinding aluminum and a silica to coincidence and measuring the level difference of 
a polished surface with the polish object of the above-mentioned example, the result of having 
ground the silicon front face and having measured the metal ion concentration on the front face 
of silicon after polish is shown in the following table 1. 

[0057] In the <examples 1-4 of comparison> table 1, the result of having performed the same 
polish test with the polish object of the examples 1-4 of a comparison is written together. It is 
the example of the binder which does not contain the functional group which catches a metal ion 
to said examples 1-4, and the examples 2 and 3 of a comparison are examples of an abrasive 
material with as high Mohs hardness as 8 or 9, the examples 4 of a comparison are 5 and an 
example of a low abrasive material, and the Mohs hardness of the binder of the examples 2-4 of 
a comparison is [ the example 1 of a comparison ] the same as that of an example 1 . 
[0058] From the result of Table 1, the level difference in coincidence polish of a dissimilar 
material can perform 3-5nm and polish it is small and smooth and good with the polish object by 
this invention examples 1-5, and the result also with the metal ion concentration good at a value 
with small 80 - 100ppb and amount of contamination on the front face of silicon after polish is 
obtained. On the other hand, in the example 1 of a comparison, by the functional group which 
catches a metal ion not being included in a binder, although a level difference is small, the 
amount of metal ion contamination on the front face of silicon serves as a big value. Moreover, in 
the examples 2 and 3 of a comparison with the high Morse altitude of an abrasive material, a 
level difference serves as a big value and the amount of metal ion contamination on the front 
face of silicon both also serves as a big value from which smooth nature is not obtained. 
Furthermore, in the example 4 of a comparison with the low Morse altitude of an abrasive 
material, although a level difference is a small value, the amount of metal ion contamination on 
the front face of silicon serves as a big value. 
[0059] 

[ — coating liquid presentation for polish layers: — A] 
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An abrasive material (quality of the material: X, average grain size of 0.1 micrometers) 100 
section binder (polyester polyurethane:) [ neopentyl glycol ] A /caprolactone / phthalic acid / 
diphenylmethane Diisocyanate =3/2.1/4.7/1.0 mol, S03H 100-% of the weight content, content 
Yx10-4 eq/g The ten sections Binder (isocyanate) The two sections Dispersant (sulfo succinate) 
The 0.1 sections Diluent (methyl ethyl ketone) The 150 sections [0060] 
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[0061] A ground object is rotated by 100rpm and the polish conditions in Table 1 are a polish 
object feed rate 100 mm/min Carrying out, polish time amount is for 30 seconds. After a level 
difference measurement trial grinds the measuring plane of aluminum and a silica evenly first, it 
doubles this flat side horizontally, grinds it on the above-mentioned conditions to coincidence, 
and measures the polished surface level difference of the aluminum and the silica after polish. 
Moreover, measurement of metal ion concentration grinds a silicon front face for 30 seconds on 
the above-mentioned conditions, and measures the metal ion concentration on this front face of 
silicon. 
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